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(54) FUEL CELL AND ITS APPLIED DEVICE 

(57)Abstract: 

PURPOSE: To prevent the flooding of water at an oxygen 
electrode by providing a concentration gradient for at least one 
or preferably both of a pair of electrodes so that repellency can 
be high on the electrolyte side while it is low on the electronic 
conductor side. 

CONSTITUTION: A cell has a pair of electrodes 2 with 
electrolyte 1 in between and further has an electronic 
conductor 3 outside the electrodes 2. The electrode 2 consists 
of catalytic active components, water repellent components, 
electrolyte, and a catalytic carrier which has a quality identical 
to or different from that of the electrolyte 1 . An adjustment is 
carried out so that the concentration of the water repellent 
body can be higher. Therefore, the conductor 3 side is easy to 
get wet while an interface 5 to the electrolyte 1 is relatively 
hard to get wet. Water generated at the interface 5 is moved 
from a hydrophobic area on the interface 5 side to a hydrophilic 
area on the conductor 3 side and then removed from the 
system. At this point, the concentration of water is high on the 
interface 5 while it is low on the conductor 3 side. The 
concentration gradient increases the speed at which water is diffused to the conductor 3 side, allows 
water to be removed very efficiently, and prevents the flooding of water at the interface 5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell characterized by giving inclination in the hydrogen-oxygen mold fuel cell which has 
the electrode of a couple on both sides of a polyelectrolyte, and has an electronic conductor on the outside 
further so that the water repellence by the side of an electronic conductor may become [ the water repellence 
by the side of an electrolyte ] strong weakly at least at one side of the electrode of said couple. 
[Claim 2] The fuel cell characterized by giving a concentration gradient in the hydrogen-oxygen mold fuel 
cell which has the electrode of a couple on both sides of a polyelectrolyte, and has an electronic conductor 
on the outside further so that the catalytic activity constituent concentration by the side of an electronic 
conductor may become [ the catalytic activity constituent concentration by the side of an electrolyte ] high 
low at least at one side of the electrode of said couple. 

[Claim 3] or [ that it is the same as the porosity by the side of an electronic conductor in the hydrogen- 
oxygen mold fuel cell which has the electrode and electronic conductor of a couple on both sides of a 
polyelectrolyte in the porosity by the side of one / at least / electrolyte of the electrode of said couple ] or 
the fuel cell characterized by the done thing which it hears. 

[Claim 4] or [ that contain an ion conductor homogeneous as an electrolyte, or heterogeneous at least in one 
side of the electrode of said couple in the hydrogen-oxygen mold fuel cell which has the electrode and 
electronic conductor of a couple on both sides of a polyelectrolyte, and it is the same as the concentration of 
the ion conductor by the side of an electronic conductor in the concentration by the side of the electrolyte of 
this ion conductor ] — or the fuel cell characterized by making it high. 

[Claim 5] The fuel cell characterized by for the ion in claims 1 -4 being a proton, and being the ion exchange 
membrane which an ion conductor becomes from perfluoro sulfonic acid type resin or perfluoro carboxylic 
acid type resin. 

[Claim 6] The fuel cell characterized by the catalytic activity component in claim 2 being platinum. 
[Claim 7] The fuel cell characterized by having contained the water-repellent object which becomes at least 
one side of said electrode from polytetrafluoroethylene and graphites fluoride and such mixture in claim 1 , 
having changed the amount, and giving a concentration gradient. 

[Claim 8] The power system characterized by having the fuel cell of claims 1-7 as a source of an output. 
[Claim 9] The electric vehicle characterized by having the fuel cell of claims 1-7 as a source of an output. 
[Claim 1 0] The rechargeable battery characterized by having the fuel cell of claims 1 -7 as a power source 
for charge. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hydrogen-oxygen mold fuel cell which is built over a 

fuel cell, especially has a polyelectrolyte. 

[0002] 

[Description of the Prior Art] As an ion conductor, using ion exchange membrane, the general structure of a 
fuel cell of having a polyelectrolyte installs an oxygen pole and a hydrogen pole in the both sides, and unites 
with them as indicated in "surface" Vol.26 and No. 1988 [ 12 or ]. 

[0003] Moreover, two electrodes consist of resin homogeneous as the polytetrafluoroethylene (it is indicated 
as Following PTFE.) and ion exchange membrane which are the carbon and the binder which are a platinum 
catalyst and catalyst support as indicated in "DENKIKAGAKU" Vol.53 and No. 1985 [ 10 or ]. 
[0004] The reaction of a fuel cell mainly consists of the following three kinds. 

[0005] (1) Diffusion (2) catalyst surface reaction on the front face of a catalyst of hydrogen and oxygen (a 
hydrogen pole, oxygen pole) 

(3) Proton conduction (inside of the interior of a catalyst, and ion exchange membrane) 
The diffusion or the reaction rate in each process influences cell output characteristics greatly. In order to 
perform efficiently diffusion to the catalyst front face of the hydrogen of (1), and oxygen, using a wave type 
charge collector is shown in drawing 1 and JP,55-1 13272,A of drawing 2 of JP,58-204188,A, and JP,60- 
35472,A, and using the carbon plate which has a rectangle slot is shown in JP,2-260371,A, JP,3-102774,A, 
and JP,2-86071,A. 

[0006] If a wave type charge collector and a carbon plate with a rectangle slot are contacted to an electrode, 
space will be made in the contact surface and hydrogen or oxygen will be spread in an electrode surface 
through this space. Although the usually above structures are adopted and a certain amount of output is 
discovered in the fuel cell which used ion exchange resin, the above-mentioned structure is for supporting 
the gaseous diffusion from a fuel gas main stream to a catalyst front face to the last. 

[0007] However, it is generated also inside the electrode and gaseous diffusion may be able to discover high 
power further by performing diffusion inside an electrode efficiently. There is the approach of raising the 
porosity in an electrode as indicated by JP, 1-1 43 151, A as an approach for improving this, by this, the 
contacting efficiency of a catalyst and reactant gas increases and the increment in a reaction rate is enabled. 
[0008] 

[Problem(s) to be Solved by the Invention] There is the following trouble in the above conventional 
technique. In order that a reaction may progress by the interface of this exchange film and an oxygen pole at 
high speed, in an oxygen pole interface, water is generated, the water screen is especially formed with high 
current density, and the so-called flooding phenomenon produces the proton which has conducted ion 
exchange membrane. The contacting efficiency of the oxygen gas and the catalyst which have diffused the 
inside of an electrode for this water screen falls, reduction in output density takes place, and the cell engine 
performance destabilizes. It is easy to produce especially this phenomenon in the interface of an electrode 
and ion exchange membrane. If this water screen furthermore exists in an oxygen pole interface, the 
conduction effectiveness into the oxygen pole of the proton conducted from ion exchange membrane will 
also fall, and degradation of the cell engine performance will be caused. 

[0009] The object of this invention is to offer the hydrogen-oxygen mold fuel cell which has the 

polyelectrolyte which prevented the flooding of the water in an oxygen pole. 

[0010] 

[Means for Solving the Problem] In order to attain the object of preventing the flooding of the water in an 
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oxygen pole, at least on the other hand, this invention is preferably characterized by the thing of the 
electrode of a couple for which a concentration gradient with the low water repellence by the side of an 
electronic conductor with the high water repellence by the side of an electrolyte is given at both. 
[001 1] Moreover, it is characterized by giving a concentration gradient with the high catalytic activity 
constituent concentration by the side of an electrolyte, and the low catalytic activity constituent 
concentration by the side of an electronic conductor at least at one side of the electrode of a couple. 
[0012] or [ moreover, / that it is the same as the porosity by the side of an electronic conductor in the 
porosity by the side of one / at least / electrolyte of the electrode of a couple ] or it is characterized by 
enlarging. 

[0013] or [ moreover, / that contain an ion conductor homogeneous as an electrolyte, or heterogeneous at 
least in one side of the electrode of a couple, and it is the same as the concentration of the ion conductor by 
the side of an electronic conductor in the concentration by the side of the electrolyte of this ion conductor ] - 
- or it is characterized by making it high. 

[0014] according to this invention, the above-mentioned object can be attained - in addition, the gaseous 
diffusion in an electrode is further made efficient, and the oxidation reduction reaction produced in the 
interface of an electrode and ion exchange membrane is accelerated, and the effectiveness that the ion 
conductivity in an electrode can be improved is acquired. 

[0015] The ion conductor in an electrode or concentration distribution of a catalytic activity component, 
distribution of the magnitude of porosity, or distribution of water-repellent strength may be changing 
continuously, and may be discontinuous. 

[0016] As for an ion conductor, it is desirable that it is the ion exchange membrane which consists of 
perfluoro sulfonic acid type resin or perfluoro carboxylic acid type resin. A catalytic activity component has 
desirable platinum. 

[0017] It is desirable to contain the water-repellent body which consists of polytetrafluoroethylene and 
graphites fluoride and such mixture, in order to give inclination to the water-repellent strength in an 
electrode, and to change the amount. 
[0018] 

[Function] Since the flooding of water arises in an oxygen pole side, diffusion of oxygen is controlled, and 
an oxygen-hydrogen mold polyelectrolyte mold fuel cell has the fault that the cell engine performance 
deteriorates. However, the flooding of water can be prevented by making the water repellence of an 
electrode small by the electronic conductor side highly by the electrolyte side. Since the water repellence of 
the interface of an ion conductor and an electrode is strong, even if water invades, the water screen is 
because it does not become, but it becomes a drop and the coat to a catalytic activity component is 
prevented. 

[0019] The dotted line showed the hydrophilic level in an electrode to drawing 1 . In an electronic conductor 
3 side, it is easy to get wet in water relatively, and hard to get wet in water relatively in the interface 5 with 
an ion conductor (electrolyte) 1 . Therefore, the water generated by the interface 5 moves to the hydrophilic 
field by the side of an electronic conductor 3 from the hydrophobic field by the side of an interface 5, and is 
removed by evaporation etc. out of a system. In this case, the concentration of water becomes it is high and 
low by the interface 5 at an electronic conductor 3 side. The diffusion rate of the water by the side of an 
electronic conductor 3 becomes large according to this concentration gradient, it becomes possible to be 
efficient and to remove water, and the flooding of the water in an interface 5 can be prevented still more 
efficiently. 

[0020] Although the electrode of drawing 2 is prepared so that a catalyst component may become high 
concentration by the electrolyte 21 side, by this, electrode reaction becomes easy to advance by the interface 
26 by the side of an electrolyte 21, and the cell engine performance improves. This is based on the following 
reasons. That is, the proton conducted from the electrolyte 21 is emitted to the exterior of an electrolyte 21 
by the interface 26, and serves as water in response to oxygen and an electron. Or this proton is conducted to 
the electrolyte contained in an electrode 22, and follows the same process. Therefore, proton concentration 
falls, so that it goes to an electronic conductor 23 side by the interface 26 most highly. Since a reaction rate 
is proportional to proton concentration, it will be the highest at an interface 26. 

[0021] Since electrode reaction is produced on a catalyst, as for a reaction rate, the direction with many 
amounts of catalysts as a reaction site becomes large. In the electrode which has distribution of a catalyst 
component like drawing 2 by such reason, according to an interface 26, the reaction rate of the reduction 
reaction of oxygen can be more remarkably [ than the conventional thing ] high, and the cell engine 
performance can be raised. Moreover, although water-repellent object concentration is high by the interface 
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26 like drawing 2 , since the water-repellent body has the effectiveness which covers a catalyst component, 
a reaction rate will be reduced. The electrode of drawing 2 has sufficient catalyst front face to advance a 
reaction, even if catalyst surface area is large and is somewhat covered with the water-repellent body, since 
catalyst constituent concentration is high by the interface 26. 

[0022] In the electrode of drawing 3 , the porosity in an electrode has a curve 36 or distribution of 37. An 
important thing needs to be distribution to which porosity does not fall by the electrolyte 3 1 side. As for 
each electrode shown in drawing 3 from drawing 1 , the concentration of the water-repellent body is high by 
electrolytes 1 and 21 and 31 side. Although the water-repellent body is effective in hydrophobing of an 
electrode, when concentration becomes high, it covers, the front face, i.e., the reaction site, of a catalyst 
component, and there is a fault of controlling progress of catalytic reaction. 

[0023] A policy may be carried out for preventing this and catalyst surface area may be increased for a 
catalyst component as high concentration like drawing 2 . Moreover, there is the approach of lessening coat 
area on the front face of a catalyst with a water-repellent object by making porosity high, as shown in 
drawing 3 . This is shown in drawing 6 . Drawing 6 (1) shows the structure near [ in an electrode when 
porosity is small ] the catalyst. The catalyst 61 is supported by catalyst support 62, and since water-repellent 
object concentration is high, the catalyst is covered in drawing 6 (1) by the water-repellent object 63. 
Although the catalyst 64 enclosed with the dotted line located inside the support 62 shown by drawing 6 (1) 
is not directly covered by the water-repellent body, diffusion of the gas which lets pore 65 pass cannot take 
place easily, and the inside catalyst 64 is inactive with the structure of drawing 6 (1) as a result. On the other 
hand, drawing 6 (2) is the structure at the time of making the porosity of the electrode of drawing 6 (1) high. 
Since pore 69 existed newly, the inside catalyst 70 shown by the dotted line was exposed to the pore side. 
Therefore, gas 68 contacts a catalyst 70 easily and an active site is used effectively. Thus, a catalyst can be 
used effectively by the increment in porosity and it is effective in gaseous diffusion being promoted further 
and the contacting efficiency of a catalyst front face and gas improving. Since catalytic reaction tends to 
advance by the interface 38 of an electrode 32 and an electrolyte 3 1 like especially drawing 3 , if it pulls 
with improvement in a reaction rate when the porosity in this interface field is high, improvement in the cell 
engine performance can be aimed at. 

[0024] As for the electrode of drawing 4 , the electrolyte in an electrode has distribution of curves 48 and 
49. Importance here is considering as distribution to which an electrolyte's does not fall by the interface 50 
side. The proton emitted from an electrolyte 41 is conducted to the electrolyte distributed in the electrode, 
the oxygen in a gaseous phase is contacted through this distributed electrolyte, and a reaction advances. 
Since the surface area of the electrolyte distributed in the electrode is large and the touch area of a proton 
and oxygen also becomes large, distributing an electrolyte in an electrode promotes progress of a reaction. 
However, in an electrode to which the electrolytic concentration in an electrode falls by the interface 50 in 
drawing 4 , since the surface area of the electrolyte distributed in the electrode decreases by the interface 50 
with the most prosperous reaction, the touch area of oxygen and a proton becomes small, and progress of a 
reaction is controlled. Therefore, distribution to which the electrolyte distributed in the electrode as 
mentioned above does not fall by the interface 50 side is required. 

[0025] An electrode 56 is divided into three layers and the electrode of drawing 5 is the example from which 
concentration distribution of a water-repellent object changed at the step. As for the electrode of drawing 5 , 
the concentration of the water-repellent body has become high at an electrolyte 51 side. Since the flooding 
of water arose in an oxygen pole side as mentioned above in the case of an oxygen-hydrogen mold 
polyelectrolyte mold fuel cell, diffusion of oxygen was controlled, and there was a fault that the cell engine 
performance deteriorated. However, since water-repellent object concentration is high according to the 
interface 57 of an electrolyte 51 and a catalyst 56 in the electrode of drawing 5 , the flooding of water is 
prevented. Since water-repellent object concentration is high, even if hydrophobicity is high and water 
invades at an interface 57 for this reason, the water screen is because it does not become, but it becomes a 
drop and the coat of a catalyst component is prevented. The level of a hydrophilic property tends to get wet 
in water relatively in an electronic conductor 55 side, and cannot get wet easily in water relatively in an 
interface 57. Therefore, the water generated by the interface 57 moves to the hydrophilic field by the side of 
an electronic conductor 55 from the hydrophobic field by the side of an interface 57, and is removed by 
evaporation etc. out of a system. In this case, the concentration of water becomes it is high and low by the 
interface 57 at an electronic conductor 55 side. The diffusion rate of the water by the side of an electronic 
conductor 55 becomes large according to this concentration gradient, it becomes possible to be efficient and 
to remove water, and the flooding of the water in an interface 57 can be prevented still more efficiently. 
[0026] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 12/29/2005 



JP,05-251086,A [DETAILED DESCRIPTION] 



Page 4 of 7 



[Example] The fundamental cell structure of this invention is shown in drawing 1 . A cell has the electrode 2 
of a couple on both sides of an electrolyte 1, and has an electronic conductor 3 on the outside further. 
Drawing 1 shows only the electrode and electronic conductor with which one [ of an electrolyte 1 ] one [ a 
part and ] was equipped. It consists of electrolytes, catalyst support, etc. homogeneous [ an electrode 2 ] as a 
catalytic activity component, a water-repellent body constituent, and an electrolyte 1 , or heterogeneous. The 
concentration distribution 4 of a water-repellent object was shown in drawing 1 . It is prepared so that the 
water-repellent object concentration by the side of ion exchange membrane (electrolyte) 1 may become 
high. 

[0027] The cell of drawing 2 consists of an electrolyte 21, an electrode 22, and an electronic conductor 23. It 
consists of electrolytes, catalyst support, etc. homogeneous [ an electrode 22 ] as a catalyst component, a 
water-repellent body constituent, and an electrolyte 21, or heterogeneous. Concentration distribution of the 
water-repellent body 24 and the catalytic activity component 25 was shown in drawing 2 . By the electrolyte 
21 side, both are prepared for concentration so that it may become high. The electrode of drawing 3 R> 3 
consists of an electrolyte 31, an electrode 32, and an electronic conductor 33. It consists of electrolytes, 
catalyst support, etc. homogeneous [ an electrode 32 ] as a catalytic activity component, a water-repellent 
body constituent, and an electrolyte 31, or heterogeneous. Concentration distribution and the porosity 
distribution 36 and 37 of the water-repellent body 34 and the catalytic activity component 35 were shown in 
drawing 3 . It has prepared so that all may become high by the electrolyte 3 1 side. Although it is necessary 
to choose either about the porosity distribution 36 and 37, an important thing is not making it porosity not 
become low by the electrolyte 3 1 side. 

[0028] The cell of drawing 4 consists of an electrolyte 41, an electrode 42, and an electronic conductor 43. It 
consists of electrolytes, catalyst support, etc. homogeneous [ an electrode 42 ] as a catalytic activity 
component, a water-repellent body constituent, and an electrolyte 41, or heterogeneous. Distribution was 
shown in drawing 4 about the water-repellent body 44, the catalytic activity component 45, electrolytes 48 
and 49, and porosity 46 and 47. Electrolytes 48 and 49 are homogeneous as an electrolyte 41, or 
heterogeneous, and need to choose one from distribution of 48 or 49. An important thing is not giving 
distribution to which the electrolyte constituent concentration in an electrode falls by the electrolyte 41 side. 
[0029] Electrode structure when concentration distribution is discontinuous is shown in drawing 5 . A cell 
consists of an electrolyte 51, electrodes 52, 53, and 54, and an electronic conductor 55. The electrode is 
divided into three layers 52, 53, and 54, and concentration distribution of the water-repellent body included 
in each, a catalytic activity component, and an electrolyte changes gradually like drawing 5 . Moreover, the 
porosity in an electrode can also be gradually changed like drawing 5 . In drawing 5 , although only 
concentration distribution of one kind of thing is indicated, the water-repellent body, a catalytic activity 
component, an electrolyte, and each of porosity may be changed gradually. Moreover, at drawing 5 , 
especially although a catalyst consists of three layers, there is no definition in the number of layers. 
Moreover, with the electronic conductor described above, so-called good charge collector, so-called good 
diffusion layer, etc. of electronic conduction nature are included. 

[0030] Next, the preparation approach of an electrode of having concentration distribution as shown in 
drawing 1 - drawing 5 is indicated. The approach of forming continuous concentration distribution like 
drawing 1 - drawing 4 first is indicated. The applying method is suitable for adjustment of distribution of a 
water-repellent object. This is the method of pasting up this electrode and an ion conductor, after applying 
the liquid which made the catalyst front face beforehand formed as a thin film on the electronic conductor 
distribute the water-repellent body by brushing etc. For example, distribution of drawing 1 of 4 is producible 
by applying the diluent which distributed PTFE in water to the catalyst bed front face applied on an 
electronic conductor like carbon paper. 

[003 1 ] The applying method is suitable also for adjustment of distribution of an ion conductor. This is the 
way of applying the liquid which made the catalyst front face beforehand formed as a thin film on the 
electronic conductor distribute an ion conductor by brushing etc. For example, 48 of drawing 4 and 
distribution of 49 are producible by applying the liquid distributed by isopropanal alcohol etc. with ion 
exchange resin, such as Nafion 1 17, to the catalyst bed front face applied on an electronic conductor like 
carbon paper. 

[0032] The approach of forming the catalyst bed which supported noble metals beforehand for adjustment of 
a catalyst component as a thin film on an electronic conductor, and newly adding a noble-metals component 
from the front face is good. There is the approach of making it deposit from gaseous phases, such as vacuum 
evaporationo and ion implantation, as the approach etc. 

[0033] It is possible by contacting a steam on the catalyst front face beforehand formed in preparation of 
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porosity as a thin film, for example on the electronic conductor. Since pore is formed into a catalyst when a 
steam invades into a catalyst bed, adjustment of various magnitude and the pore of distribution is possible 
by the flow rate of a steam, or preparation of concentration carrier gas. 

[0034] Next, the preparation of the concentration distribution shown by drawing 5 is indicated. Various 
concentration of a catalyst, support, a water-repellent object, and an ion conductor is prepared, and the 
catalyst beds 52-54 in drawing 5 are prepared beforehand, and are slurred. Next, a catalyst bed 54 is first 
applied to an electronic conductor 55. Furthermore, after carrying out sequential spreading of the catalyst 
beds 53 and 52, the structure of drawing 5 can be formed by pasting up an ion conductor 51 . Concentration 
of a catalyst, the water-repellent body, and an ion conductor can be made the shape of a step like drawing 5 
by the above approach. On the other hand, adjustment of porosity distribution is carried out like the next, 
and is performed. It is the approach of changing the amount of the water made containing in case a catalyst 
bed 52-54 is prepared the first, respectively, or an organic solvent. Thus, if the catalyst bed prepared and 
applied is dried, in case water or an organic solvent evaporates, pore is formed, and the magnitude and 
distribution can be freely controlled with the amount of the water added to the catalyst bed, and an organic 
solvent, a rate of drying, etc. Moreover, porosity can be changed by contacting a steam on the front face of 
the catalyst bed 54 applied to the electronic conductor 55 as the 2nd approach. The catalyst bed 53 of the 
2nd layer is further applied on a catalyst bed 54 after desiccation, and same actuation is performed. It is 
possible to change distribution of the porosity in a catalyst bed also by such approach. 
[0035] Next, the application system of the above-mentioned fuel cell is explained. Drawing 10 shows a 
power system. After controlling hydrogen gas 102 and oxygen gas 101 by the regulator 103, it supplies and 
generates electricity to a fuel cell 104. After the output from a fuel cell 104 is changed into an alternating 
current by the inverter 105, it is supplied to the power systems 106, such as a motor, and operates the 
actuation system 107. Hydrogen gas 102 can also use what was generated with refining vessels, such as a 
methanol. 

[0036] Drawing 1 1 shows another power system. After controlling hydrogen gas 1 12 and oxygen gas 1 1 1 by 
the regulator 1 13, it supplies and generates electricity to a fuel cell 1 14. After the output from a fuel cell 1 14 
is changed into an alternating current by the inverter 1 15, it is supplied to the power systems 116, such as a 
motor, and operates the actuation system 117. Hydrogen gas 112 can also use what was generated with 
refining vessels, such as a methanol. It is possible for the output from a fuel cell to be able to charge a 
rechargeable battery 1 1 8, and to, supply the output of this rechargeable battery 1 1 8 to a power system 
through an inverter 1 1 9 on the other hand. 

[0037] It is possible to supply the output from either or both of a fuel cell 1 14 and the rechargeable batteries 
1 1 8 to a power system in this system. 

[0038] Moreover, the system of drawing 10 and drawing 1 1 may be carried in an electric vehicle. 

[0039] (Example 1 of an experiment) The structure of the electrode used for drawing 7 in this example of an 

experiment is shown. The inside B of drawing consists of an electrolyte membrane 71, the hydrogen pole 

74, an oxygen pole 73, and a diffusion layer 75. Du Pont Nafion 117 was used as an electrolyte membrane. 

Moreover, about 1 00 micrometers of pore size and carbon paper with a thickness of 1 00 micrometers were 

used for the diffusion layer. The presentation of electrodes 73 and 74 was shown in a table 1 . 

[0040] 

[A table 1] 
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[0041] The inside A of drawing is constituted by the oxygen pole which consists of an electrolyte membrane 
71, a hydrogen pole 74, and 72 and 73. The presentation of the oxygen poles 72 and 73 and the hydrogen 
pole 74 is shown in a table 1 . The description of Electrode A is that the oxygen pole serves as a bilayer and 
the concentration of PTFE which is the water-repellent body in the electrode layer 72 by the side of an 
electrolyte membrane 71 is higher than the outside electrode layer 73. 

[0042] The method of producing an electrode is shown below. Carbon paper 150cm2 of the above- 
mentioned first The electrode slurry prepared upwards according to the presentation of a table 1 was applied 
to homogeneity. Carbon paper was cut down after this and the 30mmx30mm electrode was created. 
[0043] Production of the oxygen electrodes 72 and 73 in [ A ] drawing 7 was performed as follows. That is, 
after applying the electrode of 73 first on carbon paper as mentioned above, the electrode layer of further 72 
was applied. 

[0044] Adhesion to Nafion of the electrode prepared by the above approach was performed by hot pressing. 
It is the thing of the structure of A and B 100kg/cm2 It pressed at the temperature of 120 degrees C with the 
pressure for 15 minutes. The result of having examined a nest and the current- voltage characteristic for the 
electrodes A and B produced as mentioned above in the eel was shown in drawing 8 . the electrode B by the 
conventional example — limiting current density — 200 mA/cm2 it is — a thing — receiving ~ the limiting 
current density of the electrode A of this invention — 300 mA/cm2 It exceeded. Thus, the cell engine 
performance was able to be substantially improved by bilayer-izing an oxygen pole and making high water- 
repellent body concentration of the electrode by the side of an electrolyte membrane. 
[0045] (Example 2 of an experiment) The cell used for drawing 9 in this example of an experiment is 
shown. A cell consists of the Nafion film 91, a hydrogen electrode 74, oxygen electrodes 92 and 73, and a 
diffusion layer 93. The presentation of electrodes 92, 73, and 74 is shown in a table 2. 
[0046] 
[A table 2] 
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[0047] As for the description of this electrode, the oxygen pole is bilayer-ized, and to the porosity of the 
electrode 73 by the side of a diffusion layer being 40%, the electrode 92 by the side of the Nafion film is 
prepared so that porosity may become 50%. 

[0048] Adjustment of porosity was performed as follows. After the electrode 73 mixed 50-% of the weight 
(wt%) platinum support carbon 3.86g, 0.27g of PTFE60% dispersion liquid, 0.3 Ig of isopropyl alcohol 5% 
solutions of Nafion, and four cc of pure water with the stone milling machine, it was applied to previous 
carbon paper. This is the electrode 73 of drawing 9 . This was dried 5h at 80 degrees C. Next, after mixing 
50wt% platinum support carbon 3.86g, 0.27g of PTFE60% dispersion liquid, 0.3 lg of isopropyl alcohol 5% 
solutions of Nafion, and eight cc of pure water with a stone milling machine to this electrode at a pan, the 
catalyst was finished to the electrode of the point applied further. This is the electrode 92 of drawing 9 . 
Since the electrode 92 contained pure water in the preparation phase so much more than an electrode 73, at 
the time of desiccation, this water evaporated, pore was formed and porosity became high as a result. 
[0049] The voltage-current property of Electrode C was shown in drawing 8 . To the electrode A which 
consists of an electrode of 40% of porosity, limiting current density exceeded 400 mA/cm2, and the cell 
engine performance of Electrode [ 50% and ] C improved the porosity of an oxygen pole further. 
[0050] 

[Effect of the Invention] The activity of the oxygen electrode of the oxygen-hydrogen mold fuel cell which 
has a polyelectrolyte by this invention can be improved more nearly substantially than the conventional 
thing, and the cell engine performance can be improved. 

[Translation done.] 
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(57)Abstract: 

PURPOSE: To prevent the flooding of water at an 
oxygen electrode by providing a concentration gradient 
for at least one or preferably both of a pair of electrodes 
so that repellency can be high on the electrolyte side 
while it is low on the electronic conductor side. 
CONSTITUTION: A cell has a pair of electrodes 2 with 
electrolyte 1 in between and further has an electronic 
conductor 3 outside the electrodes 2. The electrode 2 
consists of catalytic active components, water repellent 
components, electrolyte, and a catalytic carrier which 
has a quality identical to or different from that of the 
electrolyte 1. An adjustment is carried out so that the 
concentration of the water repellent body can be higher. 
Therefore, the conductor 3 side is easy to get wet while 
an interface 5 to the electrolyte 1 is relatively hard to 
get wet. Water generated at the interface 5 is moved 
from a hydrophobic area on the interface 5 side to a 
hydrophilic area on the conductor 3 side and then 
removed from the system. At this point, the 

concentration of water is high on the interface 5 while it is low on the conductor 3 side. The 
concentration gradient increases the speed at which water is diffused to the conductor 3 side, 
allows water to be removed very efficiently, and prevents the flooding of water at the interface 
5. 
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